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(54) Frame based data over synchronous digital hierarchy network 



(57) A frame based data communications network 
is interfaced to a synchronous digital hierarchy network 
via a plurality of frame based data port cards incorpo- 
rated into a plurality of synchronous multiplexers. Each 
port card comprises a conventional frame based data 
port, a frame switch, a rate adapter means and a map- 
ping means for mapping data frames into a plurality of 
SDH virtual containers. Frame based data is incorpo- 
rated directly into a synchronous virtual container with- 
out encapsulation in an intermediate protocol. A 
number of topologies of a frame based data channel 
network are possfole, overlaid on the underlying syn- 
chronous transport network, including an open loop 
topology, a ring mode topology, and a backhaul topol- 
ogy. 
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Description 
Field of thafrwntjpn 

[0001] The present invention relates to the carrying of data frame traffic over a synchronous digital network. 
Background to the invnimnn 

[0002] Historically, the telecommunications industry has developed separately and largely independently from the 
s^^^ C ° Wenti0nal ™»™****» ^ems are cSerid by E*2£j2£ 

ZtZZZL It^XJZT"*^ Wer ,0nfl distances - ****** "ate communications between 
computers b largely based upon shared access packet communications wmmuncanng 

[0003] Oatacoms may operate over a local area, to form a local area network (LAN) or over a wide area to fnrm « .m. 

area network (WAN). HistorteaHy the difference between a LAN and a WAN ^S^SiSSS^l^ 

may cover communicating computing devices dislrbuted over an area of kilometers o, %SfiS*£Z5£? m 

SST" ^ ^ wer a — ■^--JSTi 

272bh£?^ l0Ca ^ r !! netW0rk8 are a^^'y taken to be digital data networks operating at rates in excess 
of 1 MBrts/s over distances of from a few meters up to several kflometers. Conventional local area ne3T B m US 
universally sena. systems, in which both data and control functions are carriedZS^sZ ££T £££ 
^ T^'* ^ s ^ «« to link ccHrputefdi^^^^ 

interfaces, to ^wS^tTSTS s™7S^ pr0Vld8 equtomert ^ standard telecoms 

po-m to poW ^ However 'thfe J1n^i^![! ^ *° ^ to ^ *™ ^twork 

us^ a co^*e*'dS^ ^^.^ l—* have developed 

GigaB«s>s verfons aSoS rSSSSSiS. ^JS?"* 18 ^ * 10 MBit8 *' tOO MBitsAs and 1 
because of a rrts^^^^^KSi SSJT* * V8ry * e " to convertio ^ telecoms interfaces 
[0008] Several on^ nrT«Z!L^^ k . *" conve " tlonaJ oatacoms and conventional telecoms 
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Summary of the Invft^ 

j^erem sari plurality of computing devices communicate with each other over a plurality of frame based rtata rh»„ 

iSan^Sr n G^?S SaS"^ ^sT^T 8 SynChr0nouS d ^ (SDH) network in 

rrU-T reconmenSon l^OsZ ^^^^^ °^ ^ » «* 

S S^Z^ a * Mra P ^^exers. or terminal multiplexers 

S * ° °< ^nt invention, t^e is proved a .yrchZJ^QW multiplexer com- 

a plurality erf telecoms tributary Imerfaces; 
a frame based data channel interlace: and 
a synchronous digital channel port. 

[0023] Preferably said frame based channel interface comprises: 
a frame based data channel physical port; 

a raTLS^ Ch ^ nel OT ™ nfcrtn 0 with said frame based data channel physical port- 
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jno^yinoa data rate of said frame based data to a rate compatible with a synchronous digital network virtual con- 
inputting said rate adapted Abased data directly into at least one said synchrony digital ne^ 

5 

[0025] Preferably said method comprises the steps of: 

concatenating a plurality of said virtual containers together and 
^ contaming a said data frame into said plurality of concatenated virtual containers. 

^InSCr" 8 ^ * a <** ^ a synchronous dig*ai channe. 

mapp,ng said rate adapted frame based data directly to said synchronous digital channel. 

EcoSLr " maPP,n9 ""■ Wn » — ™™« ^ta frame based data into at .east one 

so [0028] The invention includes a communications network comprising: 

[00291 ^Iwcmmiiriduteaaalacoiim^t^ne^,,,,^^. 

said plurality ofOS tevSSm! ™' 8 V nc "™«* digital channel: and 

chronous digiW networie ^ communicate over an OSI layer 2 channel carried on said syn- 

layer 2 frame switch 

[0032J The invention includes a communications network comprising: 

OS. iayer 2 channel and ^vh^^^^. ^ ^ ° dwk » ***** data between an 

^^^^ 

rtal channel. ui>l ayer 2 channel earned on said synchronous dig- 

[0033] Said OSI layer 2 channel may comprise a ring channel. 
50 Btll Peacrintinn of th. 1^^^ 

a wrthreferer^etotheac^ 

FIGURE 2 Olustrates schema**.* a frame based data channe. port component of a synchronous digfta, multi- 
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plexer according to a first embodiment of the present invention; 

FIGURE 3 illustrates schematically a prior art synchronous digital hierarchy multiplexing structure- 
FIGURE 4 illustrates schematically a synchronous digital hierachy; STM frame and payload; 
FIGURE 5 illustrates schematically a plurality of synchronous digital multiplexers connected" together by means of 
a plurality of frame based data ports, supporting an Ethernet tandem switching mode channel carried on a synchro- 
nous digital loop; 

FIGURE 6 herein illustrates a plurality of synchronous digital multiplexers, each having a frame based data port 
supporting an Ethernet ring carried on an underlying synchronous digital loop; 

FIGURE 7 illustrates schematically a logical view of the Ethernet ring and synchronous digital loop of Fig 6- 
FIGURE 8 illustrates schematically a plurality of synchronous digital multiplexers each having a frame based data 
port, supporting a plurality of point to point Ethernet channels in a backhaul mode of connection, carried over a syn- 
chronous digital loop; 

FIGURE 9 herein illustrates a first example of a deployment of a frame based data channel over a synchronous dio- 
ital hierarchy network; H 

FIGURE 10 illustrates schematically a second example of deployment of frame based data channels over a syn- 
chronous digital hierarchy network; and 

FIGURE 11 illustrates schematically a third example of deployment of a plurality ot frame based data channels over 
a synchronous digital hierarchy network. 

Detailed Description of the Best Mode for C arrying Out the Invention 

10035] There will now be described by way of example the best mode contemplated by the inventors for carrying out 
the invention. In the following description numerous specific details are set forth in order to provide a thorough under- 
standing of the present invention. It will be apparent however, to one skilled in the art. that the present invention may be 
practiced wrthout limitation to these specific details. In other instances, well known methods and structures have not 
been described in detail so as not to unnecessarily obscure the present invention. 

[( *®*\. R 8[errin0 to Fig. 1 herein, there is illustrated schematically elements of a first embodiment data network 
accordmg to the present invention. A frame based data comrnunicatfons system carried over a synchronous digital net- 
work g provided by the arrangement shown in Fig. 1. In this specification, the terms synchronous network and synchro- 
ny dorta! network are used to refer to a time division multiplexed synchronous transport layer in OSI layer 1 
SnT!^ SXampleS * netwofte indude *• synchronous digital hierarchy (SDH) of ITU-T recommendation 
IC," lnc0rpora,es synchronous optical network (SONET) systems specified in ITU-T recommendation G 709 
and related recommendations. The data network elements comprise first and second synchronous digital terminal mul- 
tiplexers, loo. 101 connected to each other by an optical fiber communications link 102; a first datacoms router 103 
cornmunicahng with first terminal multiplexer 100; a second datacoms router 104 communicating with second terminal 
multiplexer 101 ; a first computer device 105 communicating with fist datacoms router 100; and a second computer 
devx» commurucating wrth second datacoms router 1 04. Each of first and second computer devices 105 106 first and 
***** ro **s ™ 3 - 104 j"* firet «nd second terminal multiplexers 100. 101 comprise a frame based data channel 
mterface. First and second computer devices communicate frame based data with each other over the routers and over 
me optical fiber communications link. Communication between first and second multiplexers 1 00. 101 is via a synchro- 
nous digrtalnetwork protocol, for example the synchronous digital hierarchy protocol (SDH) or synchronous optical net- 
work protocol (SONET) as specified In ITU-T recommendation a 709 and related riomLdlfcnB. SSton 
between the computing devices 105 and 106 and the respective datacoms routers 103. 104 is by conventional data 
frame based data communicatjons protocol. 

[0037] In this specification, the term frame based data communications protocol or system is used to refer to any data 
co^unications system or protocol in which blocks of data are assembled within OSI layer 2. Both traffic data and con- 
^o? ~? WiWn the OSI teyer 2 frame Frames in OSI layer 2 systems may comprise packets or blocks 

ln£J!X?£2!£^. ExampleS * conven,iona) te6ed **» communications protocols include IEEE 
STSl^L A/CD 10031 M network systems, conventional token ring systems, conven- 

b^ poSB)tjSS mS " C0nVent ' Onal ,iber <* stributed *** W8rtac e FDDI systems and conventional dual queue dual 

S^Sn ^rT 08 !^ b T B ™ !!* SOCOnd rou,ers 103 ' 104 and respective first and second terminal multiplex- 
wJS I ■ y 8 ^ me , baSed tecnn ology as wi " ^ understood by those skilled in the art First and second 
twmml multiplexers 100. 101 may be separated geographically by distances from the order of a few meters to thou- 
sands of kilometers. The arrangement shown in Rg. 1 is a simplified arrangement and in practice many computer 
devices, many routers and many multiplexers will be interconnected to form an integrated frame based data communi- 
cations system carried over a synchronous digital network. 

[0039] As mentioned hereinbefore, a problem with transporting data contained in conventional datacoms frame based 
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data systems over conventional synchronous digital telecoms transport systems is that there is a mis-match of data 
rales between the datacoms domain and the telecommunications domaia 

[0040] Therefore, for communication of datacoms systems data at first and second routers 103. 104 with first and sec- 
ond terminal mtiltplexers 100, 101 efficient conversion between the frame based data datacoms system and the syn- 
chronous digital network protocols needs to be achieved. « «w»yn 
[0041] Hereinafter, specific methods and embodiments according to a best mode herein will be described specrlic to 

fp« LT^L^, i!^ 0 ^ t iT T,r,tJniCati0nS 8ystems in accordance with ITU recommendation G.709, and an 
IEEE standard 802.3 frame based data carrier system, a representative example of which is the Ethernet system How- 
ever, the general pnnaples. methods and apparatus according to the present invention encompass synchronous dioital 

SSL n £E- ^ °?SZ 2 T b ~ - ** carri " 'l^^nm^mlmSLMS^S 

examples of synchronous digital hierarchy networks or Ethernet networks. ^ 

[0042] Referring to Fig. 2 herein, there is illustrated schematically components of an Ethernet port card cornorislno a 
syr^^digtei multiplexer The Ethernet port card Is fncorporaledS a v^MonSS^SS^SSSL 
Vt^^a's™''! 6 ?^ 50 'wIj 86 we ". HS havin 8 8 of tributary interfaces for telBcc^vcha^e^forfficwnpto 

fnL«" I' • th9 nf **P'« er 8180 ^ an interface tor frame based data systems eg Ethernet 

IW43] Fundamentally, SDH multiplexers operate to time division multiplex brt oriented data. A plurality of tower data 
rate telecoms tributaries are multiplexed into a set of vrtual containers operating at higher data ratT^SDH ™5? 
plexrng stmcture according to ITU-T recommendation G.70X is ■ u *JE«h2rf3?E % TiSL^t m »5i 
frames are assembled to contain a plurality of virtual containers which are carried as an 8TM pLtoaS » |£££JE 
Fig. 4 herein. On the other hand, conventional datacoms routers and equipment are frame orieSSS SSSLT 
ZZ ^ "J^ The Ethemet l^t card adapts me Ethernet 2ta frames to a 2 SSSSS. S£SL 

StZSES? "T™' Fernet data frame into one or more SSZL SSS 

directly without any further encapsulation in intermediate protocols comainers 

[0044] For example, a 10 MBfc/s Ethernet channel may be mapped onto 5 VC12 containers each VC12 ^» aina , 
havng a rate of 2.048 MBtefc. The 5 VC12 containers are coSenated togeSer to S^^iS^SSZ 
channel. For entry of a 100 MBfts/s Ethernet channel into the synfiromwZ^ TZfoM uSS e^S 

ISS^ZS^ ^ ***** fe ^ into 7 V <* containers.!* 

EEI^^SeZS *" ^ « a"™* *>* grating « i 0 M S*^ , oo MBits/s 
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[0051] Referring to Fig. 5 herein, there is illustrated a first interconnection scheme of a plurality of multipexers in a 
synchronous digital hierarchy network for connecting multiplexers in a tandem mode. First to fifth line cards 501 - 505 
each comprise a SDH paytoad mapper, a rate adaption means, an Ethernet frame switch and an Ethernet physical port 
as described hereinbefore. An SDH payload mapper of each card 506-510 respectively are connected together irTa 
synchronous channel 51 1. shown as a solid line in Rg. 5. The SDH ring may comprise a VC12. VC3 or VC4 contain- 
ment The synchronous channel carries an Ethernet channel 512. shown as a doffed line in Fig. 5 carrying frame based 
data, the Ethernet channel extending within each card through the SDH payload mapper, through the rale adaption 
means 513-517. and into the Ethernet frame switch 518-522 respectively of each card. 

[0052] In this method. Ethernet switching is achieved at frame switches 518-522. Rate adaption occurs within the 
Ethernet rmg at Ethernet data rates, as the Ethernet data frames enter into and out of the SDH ring 51 1 over which they 
are carried. Ethernet frames are effectively carried over a carrier sense multiple access ring node (CSMA-RN) over a 
synchronous digital channel 511. '' 
[0053] Referring to Fig. 6 herein, there is illustrated a ring mode of operation between a plurality of Ethernet port cards 
of a pfcralrty of synchronous digital hierarchy multiplexers. Similarly, as with Fig. 5. each Ethernet port card 501-505 is 
connected via rts corresponding SDH mapper to form a synchronous network. An Ethernet channel 600 is connected 
in a ring mode between the rate adaption means of each Ethernet port card 513-517 respectively. The Ethernet ring 
channel does not enter the Ethernet switches 518-522. but is transported through the respective rate adapters 513-517 
of the port cards. This may provide an advantage of reduchg delays in the Ethernet ring by avoiding rate adaption 
delays and passage through the Ethernet switches, and improve scalability of the ring. Further, fast protection of the 
nng under condrtons of ring failure may be achieved. The Ethernet ring may provide a low delay, high output Ethernet 
communications channel. 

[0054] Referring to Fig. 7 herein there is illustrated schematically in logical view the ring mode connections of Fig 6 
r™ through ra,e ada P tation components provides dual ring carrier sense multiple access rings. 

[0055] Referring to Fig. 8 herein, there is illustrated a third, backhaul, connection scheme for connection of Ethernet 
channels over a synchronous digital hierarchy network between a plurality of SDH multiplexers. In the backhaul connec- 
tion mode of Fig. 8 instead of using an OSI layer 2 scheme as illustrated in Figs. 5. 6 and 7 herein. Ethernet channels 
are earned over a physical tree of virtual container paths carried over the SDH ring 51 1. A plurality of Ethernet channels 
800-803 are earned over the SDH ring 51 1 . In Fig. 8. the Ethernet channels are shown schemafcaDy by their logical 

^^JL *Z?^*Z! E ?T? 5011 5051 aMh0Uflh P^'y tran <" ort is the same physical 
rewurces. wrthin the SDH network A plurality of Ethernet channels arranged in the tree arrangement are physically 
earned as vrtua containers over an SDH ring 51 1. As with the channel arrangement of Figs. 5. 6 and 7. ring protection 
may be applied to the arrangement of Rg. 8. Each Ethernet channel is connected between a pair of Ethernet frame 
switches, and undergoes rate adaption for entry and exit to the SDH ring. 

S^^T.T^J* 0peratk)n present9d herein in Fias - 5 to 8 herein, may be integrated within conventional 

^ 1 * netWWte " USinfl the Ethemet Port cards as entry and exit ports for Ethernet channels in 

n^S^lT • 12?L nebTOrk *T 6Xam?,e6 ° ,usa 8 eo,an E **net channel within a synchronous 
network are described herein with reference to Rgs. 9 to 12. 

[0057] Referring to Rg 9 herein, using the basic architecture illustrated with reference to Rg. 1 in an overall telecoms 
system, based on a synchronous digital network 900 voice and data services may be provided in a synchronous digital 

"1T^ ** C T en,i0nal ,elecoms channels - ** example E1. and frame based data channels for 
example Ethemet tn the example shown in Fig. 9. at an end user location 901. a PBX 902 may communicate with a 
^ r0n °!IL ' multip ' exer 903 h conventional manner and an Ethernet switch 904 may communicate directly 
wrlh the synchronous multiplexer via. for example a 1 00 MBitsfc link 90S to provide a private frame based data network 
™acentral office l«a^ g. Ethernet switch 

904 may access a public data frame network via a firewall router 908. 

EL Reto f? 10 herein, there is illustrated schematically how a combination of the connectivity schemes 

to Rgs. S to 8 herein may operate in a new synchronous digital hierarchy network. 
W059] The example synchronous network of Rg. 10 comprises an STM-16 ring 1000 accessible through a plurality 
of add-drop multiplexers 1001-1004. A plurality of terminal multiplexers 1005-1029 may be provided, oneper ctrstomer 
premises equpment At each customer premises equipment access to the synchronous network is made via a corre- 
S^i n o^^^^ I ^^ S ^T^^JT U,t ^ eXer - "*** fe ° onnec,ed to 8 corresponding respective Ethernet 
^ fZ£ !S *1 ^fcT 8 ' W to nested synchronously to an intermediate multiplexer 

1044 forming part erf a sub-nng 1045. Connection between the Intermediate multiplexer 1044 and the plurality ofUfau- 

ifil channels are earned over a synchronous ring. In the lower part of Rg. 10 herein, the plurality of Ethernet 

lSo^ q ^°!T ? ^\ T^" 0 fr0m intermediate mu,fi P lexer 1044 to •» P^ality of terminal multiplexers 
1005-1029. Wrthin sub-nng 1045. the tandem switching mode, or the ring mode as described with reference toRgs 5 
io o nerein may operate. ' 
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[0060] Referring to Fig. 1 1 herein, there is illustrated schematically a second network layout incorporating a plurality 
of Ethernet frame based data channels transported across an underlying synchronous digital hierarchy network. An 
STM-64 synchronous ring 1 100 links a plurality of add-drop multiplexers 1101-1 105 in a synchronous loop. Various 
Ethernet frame based data channels may be transported over the underlying synchronous network as follows. In this 
example, a further Ethernet channel between first Ethernet router 1 106 and second Ethernet router 1 1 07 is carried over 
STM-64 ring 1 100 between first and second add-drop multiplexers 1 101, 1 105. each of which are equipped with an 
Ethernet port as descnbed hereinbefore. A second Ethernet channel between first Ethernet router 1 106 and third Ether- 
net router 1 1 08 of 1 Gbit/s is carried between a terminal muhiplexer 1 1 09 equipped with an Ethernet port as described 
hereinbefore, and an add-drop multiplexer 1 104. for access to the STM-64 ring 1100. 
[0061] The specific embodiments and specific methods disclosed herein may enable the following advantages: 
[0062] Firstly, compared to the prior art systems which interface Ethernet through a conventional teJecoms interface, 
eg El, T1, by dispensing with the teiecoms interface, by use of the Ethernet port card as described hereinbefore, an 
equipment cost saving may achieved, because there is no need tor adaption of Ethernet data into a teiecoms Interface 
eg El or T1. 

[0063] Secondly, port consolidation may be achieved. Instead of having a large number of ports at a head end as in 
prior art systems, one frame based data port per multiplexer may be provided. A saving on equipment and wiring may 
be achieved. 

[0064] Further, efficient utilization of channel capacity may be achieved in the synchronous network, through applica- 
tion of statical gain between the frame based data rate channels and the synchronous data rate channels For exam- 
ple, since frame based data channels are not always fully utilized, a plurality of frame based data rate channels may be 
multiplexed onto a synchronous rate channel of a same or similar data rate. For example, four 10 MBite/s data frame 
rate channels may be multiplexed onto a single 10 MBits/s synchronous rate channel, since the total traffic received 
from the four frame based data rate channels, which are not all fully utilized at the same time, may be statistically mul- 
tiplexed onto a single 10 MBits/s synchronous data rate channel. 

!°°"L I™ * e SDH v,rtua ^ aine ' Pay 10 * data rates are relatively flexible, compared to conventional 
a more efficient matcn betw8en Ethernet frame based data, operating at Ethernet data 
rates, and teiecoms data rates in the synchronous domain can be achieved compared with E1 . E3. STM-1 and STM-4 

tUSUL > r l h " e *i! l,U !! rat f 8 8 COmparison ol Etnemet d ata rates (in a central column of Table 1) with teiecoms 

ES2^-?iIi2L^!? -IT " Flfl - 1,1 and SDH wMu- COrtainer rates (m fte "A* hand «*"" * T a°"«» D- 
A^tX; V° MB ^f Ethemet data rate can be accommodated neatly into 5 VC12 containers, each of 2 MBits/s. 
100 MBlts/s Ethernet data rate can be accommodated in 2 VC3 containers, each of 50 MBits/s. 



55 



Table 1 



35 


Telecoms 


Ethemet 


Synchronous Network 


E1 (2MbJts/s) 


10 MBits/s 


1-5xVC12 (2 MBits/s - 10 MBits/s) 




T1 (1.5 Mbtts/s) 


10 MBits/s 


1-8xVT 1.5 (2 MBits/s - 10 MBits/s) 


40 


E3 (34 MBits/s) 


100 MBHs/s 


1-2xVC3 (50 MBits/s - 100 MBits/s) 




T3 (45 MBits/s) 


100 MBits/s 


1-2xSTS-1 (50 MBits/s - 100 MBits/s) 




STM-1 (155 MBits/s) 


100 MBits/s 


1-2XVC3 (50 MBits/s - 100 MBits/s) 


4S 


003(155 MBits/s) 


100 MBits/s 


1-2 x STS-1 (50 MBits/s - 100 MBits/s) 




STM-4 (622 MBits/s) 


1GBits/s 


VC4-Nc (155 MBits/s - 1.2 GBits/s) 








N = 1 - 8 


SO 


OC-12 (622 MBits/s) 


1GB'rts/s 


STS-Nc (155 MBits/s - 1.2 Gbits/s) 








N = 3.6, 9,12. 15. 18, 21,24 



10066] Prior art teiecoms interlaces which can be purchased for carrying frame based data over a wide area network 
operate a 2 MBrtsfc (E1). 34 MBits/s (E3). 155 MBits/s (STM-1) or 622 MBtefe (STM-4). Thes^o^tesTe^ 
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9. The method as claimed in claim 8 comprising the step of: 

concatenating a plurality of said virtual containers together; and 
containing a said data frame into said plurality of concatenated virtual containers. 

1 0. A method of creating a frame based data channel within a synchronous digital channel comprising the steps of: 

modifying a data rate of said frame based data outside said synchronous digital channel to a rate compatible 
with said synchronous digital channel; and 

mapping said rate adapted frame based data directly to said synchronous digital channel. 

1 1. The method as claimed in claim 10, wherein a said step of mapping comprises containing said modified data frame 
based data into at least one virtual container. 

15 12. A communications network comprising: 

a plurality of network components supporting an OSI layer 2 frame based data channel; 
a plurality of network components supporting at least one synchronous digital channel; and 
a plurality of network components capable of transferring said data frames of said OSI layer 2 data channels 
20 directly into and out of a plurality of synchronous frame payioads of said at least one synchronous digital chan- 

nel. 

1 3. The communications network as claimed in claim 1 2, wherein said OSI layer 2 channel is carried over said synchro- 
nous channel. 

14. A data cornmunications network comprising: 

a plurality of network devices each comprising: an OSI layer 2 frame switching device; a rate adaption device 
for adapting a data rate between an OSI layer 2 data rate and a synchronous transmission data rate; and a 
mapping device for mapping said data between said OSI layer 2 frame switch and a synchronous digital chan- 
nel; 

wherein said plurality of mapping devices communicate over said synchronous cfigrtal channel; and 
said plurality of OSI layer 2 frame switching devices communicate over an OSI layer 2 channel carried on said 
synchronous digital channel. 

15. The network as claimed in claim 14, wherein said OSI layer 2 channel comprises a ring channel linking said plural- 
ity of network devices. 

1 6. The network as claimed in claim 1 4, wherein said OSI layer 2 channel comprises a plurality of pant to point chan- 
nels linking pairs of individual said OSI layer 2 frame switches. 

17. A communications network comprising: 

a plurality of network devices each comprising: a rate adaption means for adapting a data rate between an OSI 
layer 2 data rate and a synchronous transmission data rate, and a mapping device for mapping data between 
an OSI layer 2 channel and a synchronous digital channel; 

wherein said plurality of mapping means communicate over said synchronous digital channel; and 
said plurality of rate adaption means communicate over said OSI layer 2 channel carried on said synchronous 
digital channel. 

18. The network as claimed in claim 17, wherein said OSI layer 2 channel comprises a ring channel. 

19. A data communications network comprising: 

ss a plurality of frame based data switches: 

a plurality of rate adaption means communicating with said plurality of frame based data switches, said rate 
adaption means for adapting a data rate of said frame based data to a synchronous digital data rate; and 
a plurality of mapping means for mapping said rate adapted frame based data onto a synchronous digital chan- 
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net. 

20. The communications apparatus as claimed in claim 1 9, wherein said synchronous cSgHal channel comprises a ring 
channel connecting said plurality of mapping means. 

5 

21. The apparatus as claimed in daim 19, wherein said frame based data switching means form a frame based data 
ccwmmications ring carried over said synchronous digital channel. 

22. The apparatus as claimed in claim 19, wherein said frame based data switching means are connected together in 
w a plurality of point to point channels, said point to point channels carried over a synchronous digital channel con- 
nected between said plurality of mapping means. 

23. A communications network comprising: 

is a plurality of rate adaption means for adapting frame based data packets to a rate suitable for transport ever a 

synchronous digital channel; 

a plurality of mapping means, said plurality of mapping means communicating with said plurality of rate adap- 
tion means, for transfer of frame based data between said mapping means and said rate adaption means; 
wherein said pJurafity of rate adaption means are interconnected to form at least one frame based data channel 
so carried over a synchronous digital channel connected between said pJuraftty of mapping means. 

24. The convnunications network as claimed in claim 23, wherein said plurality of mapping means are connected by a 
synchronous digital network ring. 

25 25. The apparatus as claimed In claim 23, wherein said frame based data channel Is connected in a ring structure 
between said pluraGty of rate adaption means. 
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